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Abstract 


Due to the requirement of a current, valid, and reliable assessment instrument for determining usage 
frequencies of technology-based media and the attitudes towards these, this study intends to determine the 
validity and reliability of the Media and Technology Usage and Attitudes Scale, developed by researchers 
from California State University, under the conditions of Turkey. After testing the scale’s Turkish-version 
equivalence score, it was applied to 913 university students who were studying in various departments and 
grades. Confirmatory factor analysis was performed to examine the 15 factor structure of the scale. In order 
to determine the reliability of the scale, Cronbach’s alpha-internal consistency coefficient, corrected item- 
total correlation, and significance of the differences between the average scores of the top and bottom 27% of 
participants were examined through the t-test. Cronbach’s alpha values for the sub-factors of the scale varied 
between .71 and .89, and the split-half test correlations related to the sub-factors varied between .71 and .86. 
The results obtained from the t-test showed that all the differences between the item averages for the top 
and bottom 27% were significant, that the 60-item scale was consistent with the structure of the original 15 
factors, and that it conformed with the data. 
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In the years before mobile technologies became a significant part of daily lives, the 
hours or minutes spent on computer activities (Kraut et al., 1998), on video games 
(Anderson, Gentile, & Buckley, 2007; Green & Bavelier, 2003; Subrahmanyam, 
Greenfield, Kraut, & Gross, 2001), and on various combinations of these events 
(Media Matrix, 1999; Nielsen Media Research, 1999) were considered in determining 
the frequency of media and technology usage. Rideout, Foehr, Roberts, and Brodie 
(1999) focused on measuring time spent on daily activities such as watching TV 
and movies, listening to music, playing videogames, and listening to the radio to 
determine children and adolescents’ frequency of media and technology usage. Along 
with the gradual spread of the Internet, the measurement of the usage frequency of 
Internet and affiliated technologies has started to gain importance. In this context, 
Kraut et al. (1998), in their study measuring the use of media and technology, had 
revealed that determining the weekly usage period of the Internet is a significant 
criterion in revealing the usage frequency of media and technology. 

As the act of measuring media and technology use concerns stationary tools that don’t 
involve mobile technologies, such as desktop and laptop computers or game consoles, 
it is said to have been easier compared to measuring the technological tools of today 
(Rosen, Whaling, Carrier, Cheever, & Rokkum, 2013a). In fact, with the assistance 
of wireless networks, users today now can access the Internet, sending and receiving 
e-mails through technological mobile devices (mp3 players, tablets, smartphones, 
other wireless mobile devices) that don’t require being used motionless, and they are 
able to perform all kinds of daily events through computers using online messaging 
tools anywhere and at anytime. The use of media and technological tools independent 
of time and space has made the measurement of these tools’ usage frequency harder 
and more complex (Rosen et al., 2013a). International Data Corporation’s research 
(IDC, 2013), which examined the usage frequency of current media and technological 
tools in which 7,446 individuals between the ages of 18 and 44 participated revealed 
that eight out of 10 adults and nine out of 10 adolescents started paying attention 
to their phones within 15 minutes of waking up. Another study has revealed that 
adults check their phones approximately 34 times a day for short periods less than 
30 seconds. National research has revealed that 58% of smartphone users check their 
phones at least once every hour, and that 73% of them panic when they lose their 
phones. Other research performed in Turkey by Google (2013) has revealed that 76% 
of smartphone users don’t want to leave their houses without getting their phones 
and that 42% of them would prefer to stop watching TV instead of giving up their 
smartphones. On the other hand, research performed in Japan by Kamibeppu and 
Sugiura (2005) related to mobile-phone usage and short messages revealed that more 
than half of the participants had felt insecure when their instant messages weren’t 
answered and that this caused them anxiety. 
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Methods Related to Measuring Technology Usage 

Research in the literature on measuring technology usage generally mentions four different 
methods: (a) measurement on a daily basis or measurement of hours/minutes spent using 
(Junco, 2013,2014; Rosen, Carrier, & Cheever, 2013; Rosen et al., 2013 a); (b) measurement 
of usage frequency at specific times (Brasel & Gips, 2011; Burak, 2012; Lenhart, Purcell, 
Smith, & Zickuhr, 2010; Thompson, 2013); (c) use of Likert-type measurement tools 
covering opinions such as definitely agree/definitely disagree for measuring attitudes 
(Jenkins-Guamieri, Wright, & Johnson, 2013a, 2013b); and (d) sharing or examining the 
experiences of participants at specific times (Judd & Kennedy, 2010; Moreno, Jelenchick, 
Koff, & Eikoff, 2012a; Wang & Tchemev, 2012). In the literature, a study by Junco (2013), 
where the usage periods of media tools for the social networks, sending and receiving 
e-mails, and getting infonnation were examined, made it necessary to question the 
validity of this method, even if the time assessment related to the use of technology and 
technological tools seemed like a valid and frequently used method. From the data obtained 
in his research through software that was uploaded onto the users’ computers to measure the 
time used, Junco revealed that the correlation among the time-use stated by the participants 
was positive and significant (Facebook usage: Pearson’s r = .587, p < .001; email usage: 
Pearson’s r = .628, p < .001). However, a huge difference was observed between the time 
participants specified for individual use of each technology or technological tool and the time 
measured by the software. While the time participants stated for Facebook social network 
usage was approximately 149 minutes on a daily basis, the time measured by the software 
was identified as approximately 26 minutes; there were also great differences based on the 
usage time of other technologies and technological tools. 

Methods Related to Measuring Social Media Usage 

The increasing use of social websites day by day, especially of Facebook, has been 
subject to a variety of research, and many different methods have been used to determine 
this usage status (Judd, 2014; Lampe, Wohn, Vitale, Ellison, & Wash, 2011; Mazman & 
Usluel, 2010; Ozgiir, 2013; Ryan & Xenos, 2011). While some researchers have applied 
the usage frequency of Facebook based on hours/minutes (Junco, 2012a, 2012b; Rosen et 
al., 2013; Trepte & Reinecke, 2013) and others have used measurement tools questioning 
the number of friends on these networks through Likert-type scales (Hampton, Goulet, 
Rainie, & Purcell, 2011; Jenkins-Guamieri et al, 2013b; Junco, 2012a, 2012b, 2014; 
Kalpidou, Costin, & Morris, 2011; McCord, Rodebaugh, & Levinson, 2014; Rideout, 
Foehr, & Roberts, 2010; Vitak et al., 2011), one can encounter research in the following 
years that questioned events performed on these social websites (Clayton, Psbome, 
Miller, & Oberle, 2013; Ellison, Steinfield, & Lampe 2011; Jenkins-Guamieri et al., 
2013a; Moore & McElroy, 2012; Wang, Kosinski, Stillwell, & Rust, 2014) that revealed 
different results related to the use of social networks through social network analysis 
(SNA) methods (Balduini et al., 2012; Golbeck, 2013; Yakushev & Mityagin, 2014). 
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Methods Related to Measuring Multitasking and Technology Usage 

According to the definition that has gained the most recognition, the concept of 
multitasking was defined as the cognitive ability of an individual to fulfill more than one 
unrelated task at the same time (Benbunan-Fich, Adler, & Mavlanova, 2011; Delbridge, 
2000, p. 15; Rideout et al., 2010; Salvucci & Taatgen, 2010). Some researchers in the 
literature prefer using the concept of task-switching instead of multitasking when the 
two tasks requiring simultaneous completion are on the same subject (Cades, Werner, 
Boehm-Davis, & Arshad, 2010; Judd & Kennedy, 2010; Monsell, 2003). 

On the other hand, other researchers have defined the concept of multitasking as 
the simultaneous use of more than one multimedia (Internet, social media channels, 
smartphone, e-mail, online communication, computer, TV, videogame, etc.) while 
completing more than one task at the same time in consideration of the tools users 
prefer in task switching (Carrier, Cheever, Rosen, Benitez, & Chang, 2009; Foehr, 
2006; Jeong & Fishbein, 2007; Papper, Flo lines, & Popovich, 2004; Wang & Tchernev, 
2012; Yuan, 2011). 

In studies with students or working individuals on multitasking, individuals 
were revealed to frequently and instinctively multitask when the technology and 
technological tools being used were for reading/answering text messages or e-mails 
or for checking social websites (Burak, 2012; Judd & Kennedy, 2010; Kessler, 
2011; Kraushaar & Novak, 2010; Rosen et al., 2013; Rosen et al., 2013b; Tindell & 
Bohlander, 2012). In another research realized by Moreno et al. (2012b), messages 
were sent to participants at random times through instant messaging channels that 
asked the participants to read and answer these messages simultaneously while 
fulfilling the tasks assigned to them. As a result of that research, participants were 
seen to be involved in multitasking more than half the time they’re online. Another 
study realized by D’heer, Courtois, and Paulussen (2012) revealed that about 75% of 
participants watch TV while surfing the Internet. These results are similar to those 
from Nielsen’s (2013) research, which indicated that about half of tablet (43%) and 
smartphone (46%) users watched TV while using these. 

In the research on high school and college students, participants are seen to multitask when 
technology and technological tools are mainly being used (Baron, 2008; Foehr, 2006). 
hi another research by Junco and Cotten (2011) where 3,000 high school and college 
students participated, 97% of the participants were seen to deal with other computer tasks 
while messaging online on their computers and that 935 of the participants watched TV, 
made phone calls, or performed similar events while messaging online. 

Foehr (2006) and Carrier et al. (2009) revealed that younger individuals who had 
encountered technology at an earlier age were able to fulfill more tasks within the 
same time frame. On the other hand, the multitasking performances of individuals who 
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actively used digital technologies (using social networks and the Internet for longer 
periods) were seen more often compared to other individuals (Alloway & Alloway, 
2011; Judd, 2014; Zhong, Hardin, & Sun, 2011). In a similar study, Hambrick, Oswald, 
Darowslci, Rench, and Brou (2010) specified that playing video games positively 
affects individuals’ multitasking perfonnances and that multitasking is a leamable skill. 

Media and Technology Use of Teacher Candidates 

In the process of keeping pace with the fast and dynamic structure of the information 
era and of fulfilling the requirements of an information society, information and 
communication technologies have become an essential part of our lives. In the 
process of becoming an information society, significant duties fall on teachers to adopt 
relevant technologies and extend their uses (International Society for Technology in 
Education [ISTE], 2008). Along with listing the technology literacy competences of 
teachers regarding the use of information and communication technologies among the 
competences of teachers that are internationally accepted, the Ministry of National 
Education (Turkey, MoNE) also lists these among the performance indicators of 
teachers and emphasize its importance (ISTE, 2008; MoNE, 2013). On the other hand, 
as one of the primary objectives of the F@TIH Project, the most extensive project 
for integrating technology into education in Turkey, teachers and teacher candidates’ 
requirement to be able to effectively use information and communication technologies 
in the education process has come up in order to raise technologically literate students. 

Operations for the process of integrating technology into education have been 
attracting attention, especially in recent years with the increased acceleration both in 
Turkey and abroad for today’s teacher candidates, so that the teachers of the future 
will be able to use information and communication technologies more effectively 
in their education process ((,’uhadar. Bulbul, & Ilgaz, 2013). When examining the 
literature regarding information and communication technologies and/or media 
usage of teacher candidates in this integration process, research has been observed to 
mainly be perfonned related to media literacy ((,'epni, Palaz, & Ablak, 2015; (/etin, 
2015; Karaman, 2010; Sarsar & Engin, 2015). Other research has been observed 
regarding the use of information and communication technologies mostly related to 
the use of technology in education (Demirli, 2013; Han, Eom, & Shin, 2013; Jimenez 
& O’Shanahan, 2016; Teo & Noyes, 2014; Tondeur, van Braak, Siddiq, & Scherer, 
2016; Valtonen et al., 2015), acceptance of technology (l^citurk & Kabakci Yurdakul, 
2014; Teo, 2015), integration of technology in education (Aslan & Zhu 2015; Lee 
& Lee, 2014), techno-pedagogic content/field knowledge (Coklar, 2014; Hao, 2016; 
Kaleli Yilmaz, 2015; Kaya & Dag, 2013; Mouza & Karchmer-Klein, 2013; Tokmak 
Sancar, Yelken Yanpar, & Konokman Yavuz, 2013; Ursava§, Sahin, & Mcilroy, 2014), 
and techno-pedagogic competences (Cuhadar et al., 2013; Kabakfi Yurdakul, 2011). 
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When examining literature related to the use of social media and other Web 2.0 tools 
by teacher candidates in Turkey, the use of these environment(s) and tools has been 
observed for educational purposes (Cakir, 2015; Hughes, Ko, Lim, & Liu, 2015; 
Kahveci, 2015; Kuzu & Alcbulut, 2013; Nielsen, Moll, Farrell, McDaid, & Hoban, 
2013; Piotrowski, 2015; Sendurur, Sendurur, & Yilmaz, 2015), and their effects on 
individuals’ socio-psycho logical characteristics (Berigel, Koko?, & Karal, 2012; Cam 
& Chilian, 2012; Dindar & Akbulut, 2014; Ozgiir, 2013) are mainly scrutinized. In 
research on determining multitasking preferences, no study in the literature where 
teacher candidates had been selected as the sample were encountered; much research 
examining the effect of multitasking on learning and recalling were encountered (Baran, 
2013; Burak, 2012; Carrier, Rosen, Cheever, & Lim, 2015; Dindar & Akbulut, 2016; 
Hwang, Kim, & Jeong, 2014; Junco & Gotten, 2012; Lawson, 2013; Pashler, Kang, & 
Ip, 2013; Ravizza, Hambrick, & Fenn, 2014; Sana, Weston, & Cepeda, 2013). 

Despite the various methods and tools (Aydm & Karaa, 2013; Burak, 2012; Holmes, 
Papper, Popovich, & Bloxham, 2005; Moreno et al., 2012a; Ophir, Nass, & Wagner, 
2009; Papper et al., 2004; Poposki & Oswald, 2010; Wang & Tchemev, 2012; Yavuz, 
2005) for measuring individuals’ media and technology use, as well as their related 
attitudes, the impermissibility of mutual assessment with other measurement tools 
has been specified as the results of each research were found to have used their own 
methods and assessment tools (Rosen et al., 2013). Moreover, much of the research 
has been identified as insufficient on the point of measuring media and technology 
usage and measuring attitudes related to these usage conditions (Rosen et al., 2013). 
On the other hand, as many of the measurement tools (Carrier et al., 2009; Jeong & 
Fishbein, 2007; Ophir et al., 2009; Poposki & Oswald, 2010) used in previous years 
haven’t included information on the use of new technologies, the need for assessing 
usage conditions of new technologies and technological tools has called for adapting 
the Media and Technology Usage and Attitude Scale (Rosen et al., 2013) to Turkish. 
Adapting this measurement tool to Turkish can be considered as contributing to the 
literature due to presenting a new assessment format in which individual technology 
usage and attitudes are measured on the basis of frequency instead of individual 
time spent while using various other technologies that generally don’t reflect the 
true time spent. Because it helps reveal usage and opinions related to smartphones, 
music players, and video games, as well as computers, what it brings to Turkish 
culture is considered important. On the other hand, when examining research in 
the literature related to the use of social networks, each research has been observed 
to concentrate on different dimensions of social media usage but to not generate a 
solution for overall comparison of the obtained results. For this reason, a need is seen 
for a measurement tool that can perform all together the determination of the usage 
frequency of social networks, actions performed on social networks, and number of 
friends on these networks. In this context, this measurement tool, which has been 
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adapted to Turkish culture, is considered able to eliminate this existing deficiency 
in the literature. The adapted measurement tool also includes items that intend to 
reveal individuals’ attitudes related to multitasking preferences as well as positive 
and negative attitudes about technology. This study intends to perform validity and 
reliability tests for the scale in Turkey, as no current measurement tool exists or has 
been adapted for use in Turkey to determine multitasking preferences. 

Method 

In this study, scale-adaptation steps as specified by Hambleton and Patsula (1999) 
and Deniz (2007) were followed. 

Model of Research 

This study is a scale-adaptation study based on the survey method. The survey method 
involves studies that intend to collect data in order to determine specific features of a 
group (Biiyukoztiirk, (,'akrnak, Akgiin, Karadeniz, & Demirel, 2014). 

Study Group 

In Turkey, 13.2% of the 3,628,800 students studying for a bachelor’s degree are 
Faculty of Education students (Council of Fligher Education [CoFIE], 2015). On the 
other hand, no study in the literature has been encountered within Turkey or abroad 
with the aim of determining the multitasking preferences of teacher candidates, who 
make up a large percentage of all bachelor-degree students. This condition has given 
rise to the need to study a sample consisting of teacher candidates. Towards this aim, 
this research has been carried out with 913 teacher candidates studying in various 
departments of the Faculty of Education at Trakya University. All teacher candidates 
studying at the faculty who could be reached were included in the research group 
in order to increase the study’s external validity. A more extensive study group also 
increases the strength of the analysis models that are tested (MacCallum, Browne, & 
Sugawara, 1996; Weston & Gore, 2006). Of the teacher candidates who participated 
in the research, 89 (32.6%) study in the Department of Social Sciences Education; 151 
(16.5%), in the Department of Elementary Education; 117 (12.8%), in the Department 
of Preschool Education; 96 (10.5%), in the Department of Science Education; 102 
(11.2%), in the Department of Foreign Language Education; 167 (18.3%), in the 
Department of Mentally Disabled Education; 147 (16.1%), in the Department of 
Computer and Instructional Technologies Education; and 44 (4.8%), in the Department 
of Fine Arts Education. Of the participants, who ranged in age between 18 and 22 
(average age = 20.3), 615 (53%) are female and 298 (32.6%) are male. 
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Data Collection Tool 

The original name of the scale, developed in English by Rosen et al. (2013) for 
determining media and technology usage and attitudes, is the Media and Technology 
Usage and Attitudes Scale. The purpose of the formation of the scale is to reveal usage 
frequency through technological tools (smartphone, computer, TV, etc.) where media 
and technology are extensively used to determine the frequency of performed actions, 
such as mobile phone, TV, music listening, and videogame play usage in addition to 
computer usage, and to reveal attitudes towards media and technology usage. 

The scale’s original form, which consists of 68 items in total, was revealed to have 
50 items aimed at determining media and technology usage levels and 18 items for 
determining attitudes. Media and technology usage levels were detennined to consist 
of 11 factors and 44 items as a result of statistical analyses. The section determined to 
be on attitudes is fonned of 15 sub-factors and 60 items in total, of which four factors 
and 16 items are relevant to the use of technology. Eleven sub-factors for determining 
the state of media and technology usage are listed as follows: Smartphone usage (nine 
items); general social media usage (nine items); and Internet searching, e-mailing, and 
media sharing (four items). Text messaging (SMS) and video gaming sub-factors for 
the scale consist of three items; online friendships, social media friendships, phone 
calling, and television viewing sub-factors each consist of two items. The last four 
sub-factors for determining attitudes related to media and technology usage are 
positive attitudes toward technology (six items), anxiety of being without technology/ 
technology dependency(three items), negative attitudes towards technology (three 
items), and multitasking preferences (four items, one reverse scored). The internal 
consistency of each sub-dimension of the scale was detennined using Cronbach’s alpha 
reliability coefficient, and these coefficients for the fifteen factors in total were found 
to be between .61 and .93. Exploratory factor analysis (EFA) was used for the validity 
of the structure. As a result of the EFA applied to the scale (originally consisting of 
68 items), the scale came to consist of 11 factors and four items for measuring media 
and technology usage and four factors and 16 items measuring attitudes by removing 
some items that negatively affected validity (eight items). As a result of EFA, which 
was performed to reveal the original form of the scale, the percentage explaining total 
variance through the 11 factors related to determining media and technology usage 
levels was found to be 68% (smartphone usage, 11.94%; general social media usage, 
11.61%; Internet searching. 7.15%; e-mailing, 6.94%; media sharing, 5.81%; text 
messaging [SMS], 5.56%; video gaming, 4.69%; online friendships, 4.23%; social 
media friendships, 3.69%; phone calling, 3.35%; and television viewing, 3.07%). The 
percentage explaining the total variance through the four factors measuring attitudes 
related to media and technology usage was found to be 66.13%. 
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Adaptation Process of the Scale 

In adapting the scale, adhering to the theoretical bases on which the scale relies is 
very important. Thus, minimizing the differences between the original scale and the 
adapted scale is necessary. First, making the required translations for the items in 
the scale meaningfully into the translated language and fonning it as per the social 
and personal norms of the individuals using this language are the bases of adapting 
a scale to a new culture (Aksayan & Goziim, 2002; Oner, 1987). Next in the process 
of adaptation, steps are required for following up with a series of semantic, cultural, 
and statistical operations, such as inspecting the scale’s psychometric features and 
item equivalence. Initially, getting permission to adapt the scale for use constitutes 
the ethical grounds of the adaptation process (Ba§, 2006; Hambleton, Merenda, & 
Spielberger, 2005; Oner, 1987; Sava§ir, 1994). In this context, despite the researchers 
determining that the scale may be used without getting any permission and without 
paying any fee, they contacted Dr. Larry Rosen by e-mail anyway before the start of 
the adaptation process and received the pertinent permission to adapt it to Turkish 
using the original form. The following steps were then followed. 

Adaptation of Language 

This phase, which determined the translation equivalency and items, covers the 
translation process from source language to target language, and constitutes the 
most important aspect of the adaptation (Aksayan & Goziim, 2002). Thus, the 
translation of the scale from English to Turkish was performed by three researchers 
with good knowledge of the target and source languages, with good command of 
the relevant subject, and with experience in both cultures independent from each 
other. After completing the translation, the reverse-translation method (from among 
the judgmental methods) was used in order to test the equivalence of the words and 
phrases obtained from the draft fonn with the original scale. The translation that had 
been made was translated again to English by three different specialists working in 
the department of foreign language education and then checked by specialists in the 
field. The semantic shifts that arose and items that were considered to be contradictory 
were corrected by the researcher and the three specialists. Then the translation was 
submitted to three lecturers specialized in Turkish in order to get their opinion and 
check the translation in terms of grammar. In the following phase, the completed 
scale in Turkish was applied to 120 students not included in the study who were 
studying in the English Teaching Program of Trakya University in order to examine 
its linguistic equivalence. Personal interviews were then performed with 30 randomly 
selected students regarding the items of the scale in order to test its understandability 
and readability. Thus, the scale reached its final fonn. 
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Findings 

Findings Related to Linguistic Equivalence 

The name of the scale, which had been adapted to Turkish, is called the Media and 
Technology Usage and Attitudes Scale in consideration of its content. The first nine 
factors of the scale, consisting of 40 items (smartphone usage, general social media 
usage, Internet searching, e-mailing, media sharing, text messaging [SMS], video 
gaming, phone calling, and television viewing) was made into a 10-point Likert 
structure (never-always). The 10 th and 11 th sub-factors (online friendships and social 
media friendships) that covered four items of the scale were applied in a 9-point Likert 
structure (from 0 to751 friendships or more). The 12 th through 15 th sub-factors of the 


Table 1 

Linguistic Equivalence Findings of the Media and Technology Usage and Attitudes Scale 

Media Usage and Attitude Factors Scale X S r 

Usage subscales 


1 - Smartphone usage 

Original Scale 

57.92 

6.83 

.91 

Turkish Scale 

60.51 

6.16 

2- General social-media usage 

Original Scale 
Turkish Scale 

56.55 

57.08 

5.12 

6.42 

.90 


Original Scale 

26.85 

7.27 


3- Internet searching 

25.88 

7.86 

.87 

Turkish Scale 

4- E-mailing 

Original Scale 

18.21 

7.87 

.88 

Turkish Scale 

18.83 

8.16 


5- Media sharing 

Original Scale 

22.84 

7.30 

.89 

Turkish Scale 

22.55 

7.66 


6- Text messaging 

Original Scale 

23.35 

5.35 

.91 

Turkish Scale 

23.56 

5.60 

7- Video gaming 

Original Scale 

14.87 

8.50 

.90 

Turkish Scale 

13.50 

7.76 


8- Phone calling 

Original Scale 

16.10 

4.01 

.94 

Turkish Scale 

15.89 

3.68 

9- Television viewing 

Original Scale 

11.83 

5.35 

.90 

Turkish Scale 

10.91 

5.25 



Original Scale 

3.81 

2.35 


10- Online friendships 

3.91 

1.94 

.93 

Turkish Scale 


Original Scale 

10.88 

3.84 


11 - Social media friendships 

11.02 

.92 

Turkish Scale 

3.73 


Attitudes subscales 





12- Positive 

Original Scale 

22.85 

3.36 

.92 

Turkish Scale 

22.79 

3.15 

13- Anxiety and Dependence 

Original Scale 

10.36 

2.79 

.94 

Turkish Scale 

9.93 

2.69 

14- Negative 

Original Scale 

10.15 

2.08 

.93 

Turkish Scale 

10.63 

2.27 



Original Scale 

12.15 

2.38 


15- Multitasking Preferences 

12.43 

.91 

Turkish Scale 

2.73 
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scale (positive attitudes towards technology, anxiety of being without technology/ 
technology dependency, negative attitudes towards technology, and multitasking 
preferences), which determined their opinions related to attitude, were applied using 
a 5-point Likert structure (definitely agree to definitely don’t agree). 

The findings obtained for the linguistic equivalence of the Media and Technology 
Usage Scale showed that the correlations between the sub-factor scores of the 
Turkish and original forms was .91 for smartphone usage, .90 for general social- 
media usage, .87 for Internet searching, .88 for e-mailing, .89 for media sharing, 
.91 for text messaging (SMS), .90 for video gaming, .94 for phone calling, .90 for 
television viewing, .93 for online friendships, .92 for social media friendships, .92 for 
positive attitudes towards technology, .94 for anxiety of being without technology/ 
technology dependency, .93 for negative attitudes towards technology, and .91 for 
multitasking preferences. The findings are shown in Table 1. 

Confirmatory Factor Analysis (CFA) 

As the factor pattern of the tool in the original culture had been revealed by many 
qualitative and quantitative operations, and as experimental evidences relevant to 
the structural validity of the tool had been determined during the cross-cultural 
scale adaptation process, confirmatory factor analysis for the scale’s factors in the 
target culture was suggested to begin ((,'okluk. Sekercioglu, & Buyiikoztiirk, 2010; 
Hambleton et al., 2005). Thus, confirmatory factor analysis was used for the validity 
study of the Media and Technology Usage and Attitudes Scale; the obtained diagram 
has been provided in Figure 1. 

While detennining the model’s conformity, different goodness-of-fit indices and their 
statistical functions were considered (Akin & (,'etin, 2007; Gizir, 2005; Kiicukturan, 
2005; Tosun & Irak, 2008). In this study’s CFA, values of chi-square goodness L/ 2 ), 
degrees of freedom (df), goodness of fit index (GFI), adjusted goodness of fit index 
(AGFI), comparative fit index (CFI), normed fit index (NFI), root mean square error of 
approximation (RMSEA), relative fit index (RFI) and incremental fit index (IFI), which 
allow for the standardized root mean square residual (SRMR) value, were calculated. 

Statistics related to fit in the CFA results of the scale have been provided in Table 2. 
As shown, x 2 = 4,330.49 and df = 1,605. The ratio of these values to each other was 
observed as ‘/ 2 /df = 2.70. A ratio of '/ 2 /df < 3 calculated in large samples indicates 
perfect fit and '/ 2 /df < 5 indicates a middle level of fit (Kline, 2005; Siimer, 2000). 
Within this frame, the ratio of % 2 /df here can be said to provide a perfect degree of fit. 

When examining the NNFI and CFI fit indices, NNFI = .95 and CFI = .95 were 
observed. NNFI and CFI indices > .95 indicate perfect fit; NNFI and CFI > .90 indicate 
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Chi-Square-4330.49, df-1605, P-value-0.00000, RMSEA-0.043 

Figure 1. Diagram of confirmatory factor analysis as applied to the questions in the Media and Technology Usage and Attitudes Scale. 


good fit (Siimer, 2000). In this context, NNFI and CFI were observed to have good fit 
per the analysis. Moreover, as the IFI = .95 fit index value was found, which allows for 
an SRMR value independent of the sample, the model-data fit can be said to be good. 
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In accordance with other findings presented in Table 2, GFI = .93 and AGFI = .91 
were observed. GFI and AGFI indices > .95 indicate perfect fit; GFI and AGFI > .90 
indicate good fit (Hooper, Coughlan, & Mullen, 2008). Thus, the fit values obtained 
in the research can be said to be at a good level. 

A fit index of SRMR = .046 was observed. Having RMR and SRMR < .05 indicate 
perfect fit, RMR and SRMR < .08 indicate good fit (Brown, 2006), and RMR and 
SRMR < .10 indicate weak fit ((’okluk et al., 2010). Within this frame, the obtained 
SRMR can be said to have perfect fit. 

When examining the RMSEA in the route scheme, a fit index level of .04 was observed. 
While RMSEA < .05 indicates perfect fit and RMSEA < .08 indicates good fit (Joreskog & 
Sorbom, 1993), an RMSEA < .10 indicates weak fit of model-data (Tabachnick & Fidel, 
2001). In this context, the RMSEA fit index obtained from confinnatory factor analysis can 
be said to indicate perfect fit. Moreover, as the confidence interval of the RMSEA value 
covers the value of .04 within a 95% probability, the model-data fit can be said to be high. 


Table 2 








Results of Confirmatory Factor Analysis (CFA) of the Media and Technology Usage and Attitudes Scale 

t 

df p 

CFI NNFI 

GFI 

AGFI 

IFI 

SRMR 

„, ^ . 90% Confidence Inter- 

RMSEA 

val for RMSEA 

4330.49 

1605 <.05 

.95 .95 

.93 

.91 

.95 

.046 

.043 .042 -.045 


When considering all values related to model-data fit from the CFA that were 
performed in relation to the model’s fit, the model can be said to provide a close-to- 
perfect fit with the data; thus, the scale has structural validity. 

Corrected Item-Total Correlations and Item Analyses 

First the scale was subjected to item analysis then the item characteristics were 
determined. Total scores and item correlations were calculated and have been 
provided in Table 3. Total-item correlation explains the relationship between scores 
obtained from test items and the total score of the test. A positive, high total-item 
correlation indicates that the items illustrate similar behaviors and that the test’s 
internal consistency is high. The article-total score correlations of the adapted scale 
vary between .39 and .73. Buyulcoztiirk (2002, p. 171) specified that items with an item- 
total correlation 0.30 differentiate individuals to a high degree, an item with a 0.20 
item-total correlation 0.30 should be subjected to the test as it has a moderate degree 
of differentiation, and items with an item-total correlation .20 shouldn’t be subjected 
to the test. In accordance with Ozcelik (2010), as all item-correlation coefficients 
included in the scale were over .30, they are indicated to be good indicators. 

Moreover, the degree of differentiation for the items of the scale was calculated. For 
this purpose, the raw scores obtained from each item were first ranged in descending 
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order, and then the top and bottom 27% of the 247 individuals were determined. 
Independent group t-test values were calculated over the total scores in the groups. 
The t-values related to degree of differentiation and the findings related to level 
of significance have been provided in Table 1. The t-values (df = 492) related to 
differences in the item scores for the top and bottom 27% of participants were 
determined to be between 4.16 (p< .001) and 24.61 (p < .001), as per the total scores 
of the scale. As a result of analysis, all items were found significant (p < .00 f). 
Accordingly, the items in the scale can be said to measure the same behavior. 

Table 3 

Average, standard deviation, corrected item-total correlations and t-values related to scale difference between 
the top and bottom 27% of the group. 

Factor Name 

Item No 


S 

r. 

JX 

t 

bottom 27% - top 27% 


15 

6.05 - 9.43 

2.90- 1.44 

.58 

16.38 


16 

5.68-8.84 

2.52-2.00 

.56 

15.45 


17 

5.15-8.94 

2.23 - 1.96 

.64 

20.06 


18 

4.63-8.34 

2.58-2.36 

.60 

16.71 

1 - Smartphone usage 

113 

4.19-6.88 

2.72-3.18 

.39 

10.13 


114 

2.14-5.75 

1.65-3.54 

.57 

14.53 


115 

3.79-6.98 

2.51 -2.98 

.50 

12.91 


116 

5.63-8.52 

3.01 -2.61 

.46 

11.41 


117 

4.57-8.94 

2.67-2.04 

.66 

20.42 


132 

5.23-8.15 

2.45-2.67 

.45 

12.65 


133 

5.61 -8.45 

2.83-2.46 

.45 

11.88 


134 

4.61-8.17 

2.48-2.56 

.56 

15.71 


135 

3.73-8.33 

1.89-2.31 

.73 

24.21 

2- General social-media usage 

136 

4.05 - 7.27 

2.47-2.85 

.52 

13.44 


137 

4.56-8.92 

2.15 - 1.77 

.73 

24.61 


138 

5.09-8.26 

2.14-2.58 

.55 

14.89 


139 

3.77-8.05 

1.83-2.55 

.66 

21.41 


140 

4.98 - 8.92 

2.33 - 1.77 

.68 

21.21 


125 

4.75-8.41 

2.30-2.17 

.61 

18.16 


126 

5.54 - 7.38 

2.56-2.90 

.43 

7.46 

3- Internet searching 

127 

4.40 - 8.34 

2.10-2.34 

.64 

19.71 


128 

5.11 - 7.68 

2.46 - 2.66 

.44 

11.13 


11 

3.66-5.96 

1.93-2.94 

.44 

10.27 


12 

3.81 -6.33 

1.84-2.88 

.49 

11.59 

4- E-mailing 

13 

3.36-5.31 

1.94-3.00 

.42 

8.55 


14 

3.16-5.56 

1.66-2.96 

.48 

11.11 


121 

5.32-8.18 

2.44 - 2.46 

.50 

12.99 


122 

5.53-7.48 

2.76-2.94 

.44 

7.58 

5- Media sharing 

123 

2.72 - 6.62 

1.92-3.24 

.57 

16.26 


124 

3.07-7.57 

1.67-2.69 

.71 

22.29 


19 

7.19-9.52 

2.29- 1.41 

.53 

13.63 

6- Text messaging 

Ill 

7.38 - 9.64 

2.10- 1.02 

.55 

15.21 


118 

4.66 - 7.93 

2.93 - 2.69 

.47 

12.93 


129 

3.62-8.01 

2.29-2.61 

.61 

19.87 

7- Video gaming 

130 

2.50-6.48 

2.01 -3.33 

.57 

16.06 


131 

2.18-6.16 

1.76-3.53 

.55 

15.86 


110 

7.76 - 9.60 

1.90 - 1.13 

.52 

13.18 

8- Phone calling 

112 

5.53-8.65 

3.14-2.44 

.48 

12.35 
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Table 3 

Average, standard deviation, corrected item-total correlations and i-values related to scale difference between 
the top and bottom 27% of the group. 


Factor Name 

Item No 

X 

s 


t 

bottom 27% 

- top 27% 



9- Television viewing 

119 

4.53 - 7.43 

2.60-2.79 

.47 

11.93 

120 

3.81 -6.86 

2.47-3.05 

.48 

12.24 

10- Online friendships 

143 

1.99-2.41 

.96- 1.29 

.53 

4.16 

144 

1.70-2.23 

.74- 1.37 

.56 

5.35 

11- Social media friendships 

141 

4.69 - 6.16 

1.84 - 1.89 

.46 

8.78 

142 

4.43 - 5.66 

1.58 - 1.69 

.46 

8.39 


145 

3.98-4.52 

1.00- 1.16 

.61 

5.36 


146 

3.96-4.46 

.95 - 1.05 

.59 

4.46 

12- Positive Attitudes 

147 

3.98-4.58 

.90 - .97 

.48 

4.41 

151 

3.47-3.98 

.95 - 1.09 

.60 

5.55 


152 

2.95 - 3.74 

1.02 - 1.16 

.41 

8.02 


153 

3.10-3.63 

.99- 1.14 

.58 

5.56 


148 

3.30-4.00 

1.02 - 1.17 

.44 

7.14 

13- Anxiety and Dependence 

149 

2.77 - 3.72 

1.07 - 1.18 

.41 

9.34 


150 

2.53-3.68 

1.06- 1.10 

.46 

11.79 


154 

3.51 -4.08 

1.06- 1.07 

.55 

4.81 

14- Negative Attitudes 

155 

3.17-3.87 

1.03 - 1.15 

.61 

6.62 


156 

3.72-4.56 

1.06- 1.11 

.73 

6.71 


157 

3.03-3.34 

1.05 - 1.20 

.68 

15.11 

15- Multitasking Preferences 

158 

2.80-3.27 

1.07 - 1.25 

.71 

9.49 

159 

2.69-3.48 

1.01 - 1.17 

.68 

8.89 


160 

2.77-3.85 

1.06- 1.34 

.59 

7.98 

‘n = 913 2 n=n = 

247 

*p < .001 





The correlation analysis between each factor of the scale has been provided in Table 4. The 
obtained findings reveal a positive relationship at the level of/; < .001 the between factors. 


Table 4 

Correlation Analysis between Each Factor of the Scale 

Factors 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 15 

1 

2 

.29* 














3 

13* 

.46* 













4 

.15* 

.45* 

.54* 












5 

.10* 

.24* 

.23* 

.24* 











6 

.22* 

.33* 

.35* 

.26* 

.36* 










7 

.28* 

.35* 

.27* 

.27* 

.21* 

.48* 









8 

.20* 

.33* 

.24* 

.17* 

.28* 

.43* 

.35* 








9 

.23* 

.53* 

.45* 

.35* 

.29* 

.49* 

.39* 

.40* 







10 

.11* 

.15* 

.17* 

.11* 

.19* 

.21* 

.14* 

.12* 

.28* 






11 

.11* 

.32* 

.22* 

.31* 

.46* 

.13* 

.10* 

.18* 

.11* 

.30* 





12 

.12* 

.11* 

.11* 

.27* 

.12* 

.10* 

.11* 

.21* 

.15* 

.33* 

.17* 




13 

.12* 

.23* 

.20* 

.17* 

.19* 

.20* 

.13* 

.20* 

.32* 

.10* 

.13* 

.42* 



14 

.35* 

.24* 

.30* 

.15* 

.24* 

.19* 

.16* 

.22* 

.31* 

.12* 

.19* 

14* 

.10* 


15 

.28* 

.19* 

.28* 

.13* 

.21* 

.24* 

.25* 

.13* 

.10* 

.19* 

.20* 

.19* 

.15* 

.26* 

*p< .001. 


1725 




























EDUCATIONAL SCIENCES: THEORY & PRACTICE 


Reliability 

With the purpose of examining the correlation between each item’s score and the 
total test score, when responses provided to the items were three or more, Cronbach’s 
alpha was calculated. The reliability coefficient of a .70 is considered sufficient 
for reliability of test scores (Buyiikozturk, 2002, p. 170). As observed in Table 3, 
Cronbach’s alpha coefficients for the fifteen factors that are included in the Media 
and Technology Usage and Attitudes Scale vary between .71 and .89. Moreover, the 
Speannan Brown split-half test correlations of the factors in this scale were examined, 
and the findings have been provided in Table 5. 


Table 5 

Cronbach’s Alpha and Spearman Brown Split-half Test Reliability 


Factors 

Cronbach sa 

Split-half 

correlation 

Factors 

Cronbach s a 

Split-half 

correlation 

FI 

.89 

.86 

F9 

.83 

.78 

F2 

.82 

.81 

F10 

.85 

.85 

F3 

.78 

.71 

FI 1 

.87 

.83 

F4 

.74 

.75 

F12 

.76 

.73 

F5 

.85 

.85 

F13 

.74 

.71 

F6 

.76 

.70 

F14 

.82 

.77 

F7 

.71 

.76 

F15 

.76 

.71 

F8 

.84 

.82 





As observed in Table 5, the split-half test correlation values for the sub-factors of the 
scale were between .71 and .86. When Cronbach’s alpha coefficients and Spearman 
Brown split-half test correlations are examined, the values are observed to be 
sufficient for the reliability of Media and Technology Usage and Attitudes Scale. 


Discussion, Conclusion and Suggestions 

In the context of this study, the Media and Technology Usage and Attitudes Scale, 
which had been developed by Rosen et al. (2013), was adapted to Turkish. Within the 
scope of the study, validity of language and validity of structure and differentiating 
features of the items were examined, and the correlation coefficients among the sub¬ 
factors of the scale were determined for testing the validity and reliability of the 
Turkish form of this scale. Moreover, internal reliability coefficients for the factors 
included in the scale were calculated with Cronbach’s alpha coefficient values. 
Cronbach’s alpha coefficients for the sub-factors of the scale were shown to vary 
between .71 and .89; the split-half test correlations related to the sub-factors of the 
scale vary between .71 and .86. Considering the limits of the fit index performed in 
confirmatory factor analysis, the model has been observed to show good fit and the 
Turkish version of the original factor structure of the scale matches; the number of 
items that comprise the scale did not change. According to the obtained findings, the 
Media and Technology Usage and Attitudes Scale has been proven to be a valid and 
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reliable measurement tool. In conclusion, the structure with 15 factors and 60 items 
(the original form of the scale developed in order to determine attitudes towards 
media and technology usage through 11 factors and determine media and technology 
usage through 4 factors) and the structure in the Turkish fonn have been determined 
to conform with each other. 

While some of the 31 items included in the first eight factors of the adapted scale 
(such as Television viewing) measure the usage frequency of old technologies, 
they also include different sub-factors that had been prepared in order to separately 
determine the usage frequencies of new technologies (such as smartphone usage, 
e-mailing, Internet searching). While two factors (nine items) included in the scale 
intend to determine the usage frequency of Facebook social network (We Are Social, 
2014), which has the most number of users in the world and is frequently used by 
the majority of individuals in Turkish society who have an Internet connection, 
another sub-factor (four items) intends to determine the number of friends one has on 
Facebook. In this context, the names of different social networks may also be used 
instead of Facebook within these three sub-factors. The final four factors (16 items) 
of the scale consist of items where attitude phrases were asked to reveal anxiety 
towards technology and dependency on technology, as well as positive or negative 
attitudes towards technology, without making specific distinctions of technology. 
One of these four sub-factors is intended for determining individuals’ multitasking 
preferences while completing a task. 

This research has some limitations. The study’s analyses being performed over 
a single data group (teacher candidates) is one significant limitation of the study. 
Another one is that teacher candidates’ assessments of their own personal self¬ 
perceptions formed the data that was obtained for analyses. In this context, results 
obtained from adaptation operations perfonned on larger samples where individuals 
of different age groups and demographic features are included are considered able to 
contribute to the validity and reliability of the scale by comparing those results with 
the ones obtained in this study. Thus, through future research such as status studies 
and fonnation of theory in a qualitative context, the effects of the general findings 
on the sample may be assessed on more specific samples. Moreover, results obtained 
by the adapted scale in qualitative and quantitative researches that are made with 
the participation of individuals from different demographics is considered able to 
contribute to supporting evidence related to the validity and reliability of this scale. 
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